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DESTRUCTION NOTICE 

WHY - To prevent the enemy from using or salvaging this equip- 
ment. 

WHEN - When ordered by your commander. 

HOW - 1. Smash-Use sledges, axes, handaxes, pickaxes, ham- 

mers, crowbars, heavy tools. 

2. Cut-Use axes, handaxes, machetes. 
3. Burn-Use gasoline, kerosehe, oil, flame throwers, in- 

cendiary grenades. 
4. Explosives-Use firearms, grenades, TNT. 
5. Disposal-Bury in slit trenches, fox hdes, other holes. 

Throw in streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR 
DESTRUCTION OF 'THIS EQUIPMENT 

WHAT - 1. Smash-Meter, knobs, switches, cabinet. 
2. Cut-Cables, wiring. 
3. Burn-Technical manuals schematic diagrams, cabinet, 

cables, wiring. 

4. Bend-Panel. 
5. Bury or scatter-All of the above pieces after destroy- 

ing their usefulness. 

DESTROY EVERYrHlNG 



SAFETY NOTICE 

DANGEROUSLY HIGH VOLTAGES ARE PRESENT IN 
RADIO AND OTHER ELECTRONIC EQUIPMENT AND ASSO- 
CIATED POWER SUPPLIES. . 

AVOID CONTACT WITH HIGH-VOLTAGE CIRCUITS OR 
A-C INPUT CONNECTIONS IN SUCH EQUIPMENT, AND BE 
SURE THAT POWER IS TURNED O F F  BEFORE DISASSEM- 
BLING THE EQUIPMENT. 

BEFORE MAKING ANY. SERVICE CHECKS, MANUALLY 
DISCHARGE ALL HIGH-VOLTAGE CAPACITORS IN POWER 
SUPPLY CIRCUITS AFTER A-C POWER HAS BEEN RE- 
MOVED FROM COMPONENTS. 



PART ONE 
9 .  . 

, ., lNTWOMK=nUN . 
b - - 

Multimeter TS-297Jv is a multirange test instrument for measuring 
voltage, direct current, and resistance. I t  is designed primarily for use 
in the maintenance and repair of electronic equipment but may be used 
to check any voltage, current, or resistance within its range (par. 2). 
With the addition of a capacitor (par. 18), it may also be used as an 
output meter. 

2. Technical Chsrackdstics 
Voltage ranges [a-c (alternating-current) and 

d-c (direct-current),, 1,000 ohms per volt]. 0 to 4 v (volts) 
O t O l O v  
O t o 4 0 v  
0 to 100 v 
Q to 400 v 
0 to 1,000 v 

Direct-current ranges ...................... .O to 4 ma (milliamperes) 
0 to 40 ma 
0 to 100 ma 
0 to 400 ma 

Resistance ranges ....................... 0 to 1,000 ohms 
0 to 10,000 ohms 
0 to 100,000 ohms 

Output ranges .......................... Same as voltage ranges. 
Power source for resistance measurements. . .  One Battery BA-42, 1.5 v. 

Accuracies 

AII ohm 
ranges 
(46) 

* 3 
...... 
* 5 

Temperature 
(C) 

+25" 
-40" 
+55" 

AU dc 

'?8 
*3 * 6 
* 5  

Tanperaturc 
(F) 

+ 77" 
- 40" 
+131e 

AIl a e  

'%P 
* 5  
A8 
*6 



3. List of Components 

a. EQUIPMENT SUPPLIED. The following table gives the physiczl 
measurements of components supplied with the equipment: 

I I Dimensions (in.) I Unit Gnir 
Quantity Name of Chpo~l int  welght volume 

Height I Width l Depth 1 Length 1 (lb) 1 (cu in.) 

Note. This list is for general information only. See appropriate publications for  infqrrrlation 
I pertaining to requisition of spare parts. 

h. EQUIPMENT REQUIRED BUT NOT SUPPLIED, 1 Battery BA-42, 1.5 11. , 

4. Packagimg Data 

I 1 Multimeter ............... 

Packed for export shipment (fig. 4), Multimeter TS-297/€J is con- 
tained in a heavy cardboard carton 71% inches long, 5% incl~es wide, 
and 4% inches high. The volume of the carton is 186 cubic inches, and 
the shipping weight is 3 pounds, 5 ounces. 

6% 

........................... 
2 

1 

5. Description of Components, (fig. 2 )  

Cord CX-529JU (including 
2 clips, Mueller No. 60). 

Cord CX-468/U 

a. MULTIMETER The multimeter consists of a meter and various other 
electrical components mounted on a black bakelite panel inclosed in a 
metal case. The case also contains a battery holder. 

----- 

3 .................. 

(1) Panel (fig. 3). All electrical components of the unit except the 
battery holder are mounted on the under side-of the panel. On the face 
of the panel are a meter dial, 2 knobs, and 14 pin jacks. 

(a) Meter did. The meter 'dial is white and is marked with three 
scales which are calibrated along parallel arcs. The upper scale 
labeled DC, is printed in black and graduated for the measurement of 
d-c volts and milliamperes. Every fifth division is marked above the 

3% 

scale, and markings are in alternative series of numerals: 0 (common) ; 
10, 20, 30, 4Q and 25, 50, 75, 100. The center scale, labeled OHMS, 
is printed in green. Divisions are marked below the scale from zero 
to infinity by numerical designations: 0, 5, 10, 20, 30, 50, 100, 200, 500, 
1,000, oo. The lower scale, labeled ACV, is printed in red, and every 
fifth division is marked below the scale by alternative series of 
numerals: 0 (common) ; 10, 20, 30, 40; and 25, 50, 75, IN?. 

(b )  Knobs. A rheostat knob labeled OHMS ZERO ADJ and a 
switch knob labeled OHMS AC DC are located below the meter did 
on the panel face. 

(c) Jacks. There are six voltage-range jacks, labeled 1,00OV, W V ,  
IOOV, 40V, 10V, and 4V; i%ree resistance-range jacks, labeled RX1, 

...... 
48 

48 

2% 
-- 

64.6 



Figure I .  Multimeter TS-297/U, conlponents 

RXIO, and RX100 ; four d-c range jacks, labeled 4MA, 40MA, IOOMA, 
and 400 MA ; and one common jack labeled -+ VOLTS - MA OHMS. 

(2)  Case. The case is aluminum and has a removable hinged lid 
fastened by a latch. A battery holder is located inside at one end of 
the bottom of the case (fig. 5).  Brackets are provided at the corners 
for mounting the panel. 

b. CORD CX-529/U. Cord CX-529/U consists of two separate, single- 
conductor, rubber-jacketed test leads, one red and one black, each 



Figure 3. Multimeter, view of panel face. 

terminating it1 a telephone tip at one end and a test prod at the other. 
An alligator clip (Adueller No. 60) is supplied for use with each test 
lead. 

c .  CORD CX-468/U. Cord CX-468/U is a two-conductor, rubber- 
jacketed length of cordage which terminates at one end in two telephone 
tips, one red-insulated and one black-insulated, and at the other end in 
Plug PL-55. 

Section II. INSTALL 

WATERPROOF 

Fig. 4. r\fultint<~ter TS-297/U, rill 

6. Unpacking and Checking ( f i  

a. UNPACKING. ( 1  ) RcI~o\ .c '  out 

(2)  Cut off sealed edge of \.ap 
barrier. If cut carefully, vapor bar 

(3) Open carton and remove m 

(4)  Unlatch and lift lid of m. 
(desiccant). 

b. CHECKING. ( 1 )  Inspect multir 

(2) Check components against 1 



Section II. INSTALLATION AIND ASSEMBLY 

L 
MULTl METER 

TM 5500-4 

Fig. 4 .  i l fu l t ime te r  TS-297/U, rutnzcvoy viezu .rlzoze~ing packagi t~g details.  

6. Unpacking and Checking (fig. 4)  
1 

a. UNPACKING. ( I )  Rclno\.e outer wrapping of waterproof paper. 

(2) Cut off sealed edge of vapor barrier and remove carton from 
barrier. If cut carefully, vapor barrier may be used again. 

(3 )  Open carton and remove rnultimeter and cords. 

(4 )  Unlatch and lift lid of multimeter and remove silica gel bag 
(desiccant). 

b. CHECKING. (1)  Inspect rnultimeter and cords carefully for damage. 

(2) Check components against list given in paragraph 3a. 



7. Installation (fig. 5 )  

Install Battery BA-42 as follows 

a. Release latch on side of cas, 
to separate it from case. 

b. Remove the four corner scrc 

c. Raise panel slowly from ca: 
leads which connect panel to bat 

d. Place bottom (--) of batter 
and press until top of battery slip 
end of holder. B e  sure that batteg 

e. Replace panel in case and ch 

(1) Set O H M S  AC DC switc 

( 2 )  Insert tip of red test lead 
tip of black test lead in common 

(3 )  Touch tips of test prods 
to right if battery is installed co 

(4) Turn O H M S  ZERO .4I: 
needle should go beyond right zer 

f. Screw panel in place. Rlultirr 

8. Removal from Service 

When the inultimrtei- is not in US 

latch the lid. Wrap the test leads 
meter. If the rnultirneter is not to 1 
remove the battery. 

Figure 5. Multimeter, panel raised for installation o f  battery. 

6 



7. Installation (fig. 5 )  

Install Battery BA-42 as follows: 

a. Release latch on side of case; lift lid and slide it from slip hinges 
to separate it from case. 

b. Remove the four curner screws that hold instrument panel to case. 

c. Raise panel slowly frorn case, being careful not to strain the two 
leads which connect panel to battery holder. 

d. Place bottom (-) of battery against end of spring battery holder 
and pressunti l  top of battery slips lnto place against contact at opposite 
end of holder. B e  sure that battery i s  firmly seated again.ct both contacts. 

e. Replace panel in case and check battery installation as follows: 

(1) Set O H M S  A C  DC switch at OHMS position. 
(2) Insert tip of red test lead (Cord CX-529/'U) in RXI jack and 

tip of black test lead In common jack. 

(3 )  Touch tips of test prods together. Meter needle should swing 
to right if battery is installed correctly. 

(4) Turn OHhlS Z E R O  ADJ rheostat knob to the right. Meter 
needle should go beyond right zero if battery voltage is high enough. 

f .  Screw panel in placr. Multimeter is now ready for use. 

8. Removal from Service 

When the nlultimetei- is not in use, remove all test leads and close ant1 
latch the lid. W r a p  the test leads neatly and place them with the multi- 
meter. If the multirneter is not to be used for a period exceeding 30 days, 
remove the battery. 



PART TWO 

OPERATION INSTRUCTIONS 

Section Ill. CONTROLS A N D  THEIR USE 

9. Ohms Zero ADJ Knob (fig. 3)  

The O H M S  ZERO ADJ rheostat knob is used to calibrate the meter 
for resistance measurements. This control compensates for circuit dif- 
ferences anlong the three resistance ranges and for voltage changes 
due to  battery deterioration. 

10. Ohms A C  D C  Kmob (fig. 3) 

The O H M S  A C  DC switch knob, which has three positions, connects 
various combinations of electrical components as required to measure 
resistance, voltage, or current. 

11. Jacks (fig. 3) 

The pin jacks permit connection of test lead tips with various multi- 
meter circuits. The common jack is used in making all measurements. 
The 4V to 1,000V jacks control circuits for a-c and d-c voltage measure- 
ments; the RX1 to RXlOO jacks, for resistance measurements; and the 
4MA to 400hfA jacks, for d-c measurements. 

12. Cords (fig. 2) 

Cords CX-529JU and CX-468fl are used to connect appropriate 
multimeter jacks with the circuit or component to be tested. Cord 
CX-SB/U is used when it is necessary to apply test prods directly 
to the circuit to be measured. Cord CX-468/U may be used whenever 
current or voltage to be measured is accessitle through a jack which 
will accommodate Plug PG55. 

Section IV. OPERA'TION 

Before attempting to  operate the multimeter, make the following pre- 
operational checks : 

a. Place the multimeter horizo~ 
The pointer should rest over both 
above. 

b. Rotate the O H M S  ZERO A 
or binding should be apparent in 
tion should be about 270'. 

c. Rotatt O H M S  A C  DC swit, 
The pointer should move from on 

d. Avoid mechanical shock to t 
in permanent damage to the mete 

14. High-voltage Precautions 

High voltages are dangerous and 
ages greater than 100 volts, proce, 

a. Connect a ground lead to the 
h. Place one hand in back pock 

with either the ground lead or an( 
c. Shut off power in the equipm 
d. Attach test prods across circu 
e .  Step away from the multime 

under test. 
f.  Note reading on the multimet 

the multimeter. 
g. Shut off power in equipment 

prods or touching the multimeter. 

15. Measuring Voltage 

Make voltage measurements with 

+ T o  measure voltage, proceed as fo 

a. Turn O H M S  AC DC switch 
ured; or to DC, if d-c voltage is tc 

b. Insert tip of black test lead ( 

and tip of red test lead in appropri 
Use jacks as follows: 

Range ( v )  

0 to 3 ................ 
0 to 10 . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  0 to 30 

. . . . . . . . . . . . . . . .  0 to 100 
0 to 400 . . . . . . . . . . . . . . .  
0 to 1,000 . . . . . . . . . . . . . . . .  

c. Place test prods in parallel wit1 
d.  Read d-c voltage on DC scale c 



a. Place the multimeter horizontally (fig. 1 )  and observe the meter. 
The pointer should rest over both left zeros when viewed from directly 
above. 

b. Rotate the OHMS ZERO ADJ knob to left and right. No friction 
or binding should be apparent in the movement, and the angle of rota- 
tion should be about 270'. 

c. Rotate O H M S  AC DC switch to OHMS, AC, and DC positions. 
The pointer should move from one position to another without binding. 

d. Avoid mechanical shock to the multimeter. Such shock may result 
in permanent damage to the meter movement. 

14. High-voltage Precautions 

High voltages are dangerous and may he fatal. When measuring volt- 
ages greater than 100 volts, proceed as follows: 

a. Connect a ground lead to the multimeter panel. 
h Place one hand in back pocket to avoid making accidental contact 

with either the ground lead o r  another part of the circuit. 
c. Shut off power in the equipment under test. 
d. Attach test prods across circuit to be measured. 
e .  Step away from the multimeter and turn on power in equipment 

under test. 
f .  Note reading on the multimeter dial touching m y  part of 

the multimeter. 

g. Shut off power in equipment under test before disconnecting test 
prods or touching the n>ultimeter. 

15. Measuring Voltage 

Make voltage measurements with power on in the circuit under test. 
T o  measure voltage, proceed as follows: 

f 

a. Turn  O H M S  h C  DC switch to AC, i f  a-c voltage is to he meas- 
ured; or to D'C, if d-c voltage is to be measured. 

1 b. Insert tip of black test lead (Cord CX-529,/7J) i n  common jack 
and tip of red test lead in appropriate jack for voltage to be measured. 
Use jacks as follows: 

Range ( v )  /a(-k 

0 to 3 ..................................... 4V 
0 to 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10V 
0 to 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40V 
0 to 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lOOV 
0 to 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OOV 
0 to 1,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,mv 

c. Place test prods in parallel with circuit to be tested. 
d .  Read d-c voltage on DC scale of meter and a-c voltage on AC scale 



as follows: (If  meter needle moves backwards when measuring d-c 
vdtage, reverse test-lead connections.) 

Range  ( v )  Reading (u )  

........... 0 to 4 Read directly by 0 to 40 series and divide 
reading by 10. 

........... 0 to 10 Read directly by 0 to 100 series and divide 
reading by 10. 

. . . . . . . . . . .  0 to 40 liead directly by 0 to 40 series. 

........... 0 to 100 Read directly by 0 to 100 series. 

. . . . . . . . . . .  0 to 400 Read directly by 0 to 40 series and multiply 
reading by 10. 

. . . . . . . . . . .  0 to 1,000 Read directly by 0 to 100 series and multiply 
reading by 10. 

Note.  Determine appropriate r a n g  fo r  voltage to he measured by first using the 
1,000V range to obtain an approximate reading; then use the lowest possible range 
as indicated by ttie rcading. 

16. Measuring Direct Current 

Cau'tion: Shut off power of equipment under test before making 
connections for  current measurements. The meter has low resistance 
and will burn out if connected in parallel with a circuit. 
Make current measurements with power on in the equiplnenlt under 
test. Never test a dry battery using the multimeter as a milliammeter, 
because the battery will be short-circuited and the meter lnay be burned 
out. T o  measure direct current, proceed as  follow^: 

a. Turn  OHMS AC D C  switch to DC. 
b. Insert tip of black test lead (Cord CX-529,/U) in cornmon jack 

and tip of red test lead in appropriate jack for current to be measured. 
Use jacks as follows : 

Range  ( m a )  Jack 
...................................... 0 to 4 4MA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 to 40 40MA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 to 100 lOOMA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 to 400 4OOMA 

c. Apply test prods in series with circuit to be measured. 
Caution: I f  there is danger that the current to  be measurcrl is not 

within limits of the multimeter, touch test prods to circuit lightly and 
H-ithdraw them immediately. Ildeter needle should not go off scale if 
current is within limits of the multimeter. 

d. Read direct current on D C  scale as follows: 
Range  (mn) Read ing  ( m a )  

............ 0 to I Read directly by 0 to 40 series and divide 
reading by 10. 

............ 0 to 40 Read directly by 0 to 40 series. 

. . . . . . . . . . . .  0 to 100 Read directly by 0 to 100 series 

. . . . . . . . . . . .  0 to 400 Read directly by 0 to 40 series and multiply 
reading by 10. 

Note. Determine appropriate range for direct current to be measured by first 

llsing the 400XIA r;lrlge to ot~taill at, 
possible r a~ lg r  as illtltcatctl by t l ~ z  rcatl 

17. Measuring Resistance an( 

Cau~tion: Shut off po\i7er in ci 
arice rneasureinents or testing con 
Proceed as follows : 

a. Turn OHMS A C  DC switch 

Cau~tion: Do not leave the swit 
in use and t~s t - lead tips are insert 
prods will result in a drain 011 tht 

7 b. Insert tip of black test lead 
and tip o f  red test lead in approf 
use RX1 jack if known resistant 
if known resistance is high. Use j 

Range (ohms)  

0 to 1,000 ............. 
. . . . . . . . . . . . .  0 to 10,000 

0 to 100,000 . . . . . . . . . . . . .  

c. Hold test prods together anc 
to left and right until meter need 
scale when viewed from directly a 
the control as necessary when ch: 
another. When it becomes impossi 
meter by adjusting the control, rep 
tions in par. 7.) 

d. T o  measure resistance- 

(1) Examine a schematic which 
determine whether any of the resi 
a circuit. Disconnect any such resi: 
disconnect con~ponents for gencral 

$ 

(2) Place test prods across the r 
(3) Read resistance mcasuremer 

Raqigp (chnls)  . 
0 to 1,000 . . . . . . . . .  Rea 
0 to 10,000 . . . . . . . . .  Rea, 
0 to 100,000 . . . . . . . . .  Rta 

10 

e .  T o  test continuity- 

(1) Touch test prods to ends of 
(2) The circuit is open if thc 

tinuity, or a closcd circuit, is in 
resistance. 

Note. Determine the appropriate rangc 



using tile 400hrA r:irige to ol)~aili :III apprnrir i ia~e reatlilir: then \Ire the lo\r.est 
possible range as int1ic:ltrtl by t l ~ e  reaclin~.  

17. Measuring Resistance and Testing Continuity 

Caution: Shut off power in circuit under test befor? rnaking resist- 
ance measurements or testing continuity. 
Proceed as follows : 

a. Turn O H M S  AC DC switch to OEIMS position. 

Camion: DO not leave the switch on O H M S  when multimeter is not 
in use and test-lead tips are inserted, 1)ecause accidental shorting of test 
prods will result in a drain on the battery. 

J b. Insert tip of black test lead (Cord CY-529;/U) in common jack 
and tip of red test lead in appropriate RX jack. In testing continuity, 
use RX1 jack if known resistance is low, or higher range RX jack 
if known resistance is high. Use jacks as follows: 

Range (ohms) Jack 

0 to 1,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RXl 
0 to 10,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RX10 
O to  100,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RXlOO 

c. Hold test prods together and rotate O H M S  Z E R O  ADJ control 
to left and right until meter needle rests exactly over 0 oil the green 
scale when viewed from directly above. Separate test prods. (Readjust 
the control as necessary when changing from one resistance range to  
another. When it becomes in~possihle to secure a zero reading on the 
meter by adjusting the control, replace the battery accordirig to  instruc- 
tions in par. 7.) 

d. T o  measure resistance- 

(1) Examine a schematic which includes resistance to be tested and 
determine whether any of the resistors concerned shunt some part of 
a circuit. Disconnect any such rrsistor before taking a reading. Do not 
disconnect components for  general circuit resistance measurements. 

(2) Place test prods across the resistance to be measured. 

( 3 )  Read resistance measurelrients on green scale as follows: 
Rat tg~ (ohms)  Reading (ohnts) 

0 to 1,000 . . . . . . . . .  Read scale directly. 
0 to 10.000 . . . . . . . . .  Rcad scale directly and multiply reading by 10. 
O to 100,000 . . . . . . . . .  Jicad scale directly and multiply reading by 

100. 

e .  T o  test continuity- 
( I )  Touch test prods to ends of circuit under test. 
(2 )  The circuit is open if the rnrtrr needle does not move. Con- 

tinuity, or a closed circuit, is indicated i f  the needle shows zero 
resistance. 

Note. Determine the appropriate range for- resistance to be measured by first 



using the RXlOO range to obtain an approximate reading; then use the lowest 
possible range as indicated by the reading. 

18. Measuring Output 

TO use this multimeter as an output meter, connect in series with either 
test lead a 0.1 mf (microfarad) capacitor that has a voltage rating 
exceeding the voltage in the circuit under test. Then proceed as follows: 

a. Turn OHMS AC DC switch to AC. 

b. Insert tip of black test lead (Cord CX-529/U) in common jack 
and tip of red test lead in appropriate voltage jack for circuit of which 
output is to be measured. Connect test prods across output circuit of 
equipment to be tested. Use multimeter jacks in accordance with para- 
graph 15b. 

c. Read voltage on red scale, labeled ACV, in accordance with para- 
graph 15d. 

d. Determine the exact output value by using table I, decibel 
conversion. 

19. Testing for Shorted Capacitors 

To  detect shorted capacitors, proceed as follows : 

a. Examine a schematic including the capacitor to be tested and 
determine whether the capacitor is shunted by some part of the circuit. 
Disconnect shunted capacitors before testing. 

b. Turn O H M S  AC DC switch to O H M S  position. 

c. Insert tip of black test lead (Cord CX-529/U) in common jack 
and tip of red test lead in RX1 jack. 

d. Place test prods across capacitor to be tested. If the capacitor is 
shorted, the meter n'eedle will point to 0 or near 0. If the capacitor is 
not shorted, a very high or infinite resistance will be indicated. When 
a capacitor is over 0.25 mf, the meter needle should kick up as soon 

6 
as the multimeter is connected on RX100. Similar kicks should be 
observed after the test leads have been reversed and reconnected. 

Caution: Do not leave switch at OHMS position when multimeter 
is not in use and the test lead tips are inserted, because accidental short- 
ing of test prods will result in a drain on the battery. 

Volts - 
d b 500ohrns 500ohms - 

1 mw 

-lo 1 0.22 1 by; 1 
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Note
The notation "M" in a resistance value on the schematic diagrams means thousand, NOT million.







  

 












































































